Flipped classrooms (FC) are becoming a standard instructional strategy in higher education in the last five years. Although the research in the field is increasing, it is still considered in its infancy and with the lack of pedagogical integrity. Most of the studies up to date do not count on solid theoretical foundations and assumed students would buy-in this way of instruction. There are limited frameworks available to guide FC implementations, and most of them consider three stages: before, during and after the classroom. A research gap has been identified; there is not any model available to evaluate learning in FC. This paper offers an evidence-based framework to measure self-regulation learning during FC. The model links goal setting, environmental structuring and time management before the classroom. During the classroom, task strategies and help-seeking and self-evaluation and self-consequences after the classroom. The aim is to gain an in-depth understanding on how students self-regulate their learning in FC interventions. Implications for the implementation of FC are considered.
INTRODUCTION
Flipped classroom (FC) is becoming a dominant pedagogical and instructional strategy in higher education. In FC interventions, the student works with the preparation material online before the classroom, active participation during the classroom and reflection after the classroom (Reyna, 2015) . This mode of instruction redefines face-to-face transmissive lectures, and it is improved using technology (Abeysekera & Dawson, 2015) . The FC does not constitute a new approach, in fact, the Thayer method can be considered a precursor of FC. Designed by Sylvanus Thayer from the United States Military Academy almost 200 years ago, engaged cadets in their learning preparing before the classroom. During the classroom, they reinforced their learning through a combination of group collaboration and active learning using blackboards (Shell, 2002) . The FC was popularised in 2007 in high school chemistry classes. Using a simple approach (PowerPoint with audio uploaded onto the web) and students need to engage with the content before the classroom. During classroom time, students will be asked to participate in learning activities (Bergmann & Sams, 2012) . The main ingredient of the FC approach is called 'active learning', where students engage in learning by doing rather than being passive. Research in FC is under-evaluated, under-theorised and under-researched (Abeysekera & Dawson, 2015; Chen et al., 2014) . Universal features of FC include content delivered before the classroom, teachers testing students on the material during the classroom, and promotion of higher-order thinking via group collaboration and participation (O'Flaherty & Phillips, 2015) .
In traditional lecture settings, students do not have the time to understand, critically analyse, apply and reflect on the knowledge being presented (Du et al., 2014) . During lectures, due to cognitive overload, students may get distracted and disengaged (Clark et al., 2011) . In contrast, FC allows flexibility and additional time to consolidate ideas and reflection. But the principal advantage is that can provide students with the opportunity to practice, apply knowledge and gain new skills. During the class time, students can act as teachers, explaining concepts to their peers causing the classroom to be a collaborative learning environment (Lane, 2015) . This peer teaching foster a higher level of critical thinking and reasoning skills (Moraros et al., 2015) , cognitive development and it will encourage innovation through collaborative processes (McLaughlin et al., 2013) . Active learning during the class can foster several skills such as individual inquiry and collaborative effort, social aspects and cultural awareness, and further develop independent lifelong learning skills (Bergmann & Sams, 2012; Du et al., 2014) . When the rationale behind FC is communicated to students, could help them to master knowledge and skills, stimulate enthusiasm and initiative, and improve the ability to solve problems and innovate (Huan, 2016) . If the FC uses pre-recorded material, this could help English as an Additional Language (EAL) students (Du et al., 2014) and can be expected to result in a better management of working memory (Clark et al., 2005) . Research pointed that FC improves students' self-direction and invites them to be responsible for their learning (Bergmann & Sams, 2012) . From the self-regulation and motivational factors perspective, this claim has not been explored further.
The literature reports hurdles to implementing the FC from the student's opinion. One of the major drawbacks has been identified to be student's capacity to engage in preparation before the classroom, and the readiness of transformation from passive to active learners (Straw, 2015) . There is a concern that the FC will not support active learning if students fail to engage in pre-work activities (Kachka, 2012) . Most of the research done in FC effectiveness are based on student perceptions rather than an accurate assessment of students' performance (Bishop & Verleger, 2013) . A combination of evaluative strategies such as (1) educator reflection; (2) student perceptions; (3) student assessment achievement; and, (4) student actions (Phillips et al., 2012) will be an ideal way to gain an in-depth understanding of FC interventions. Such a strategy will gather information to decide on how to improve the FC experience for the students.
The aim of this paper is to propose a theoretical framework based on self-regulation and motivational theory (Zimmerman & Schunk, 2011) to evaluate how students are learning when FC is used as an instructional strategy. This model will meet the needs for an evidence-based instrument to measure self-regulation during FC.
SELF-REGULATION THEORY AND MOTIVATIONAL FACTORS
One of the primary goals of higher education is to promote lifelong learning skills. Graduates should develop self-directed learning skills and ability to acquire and master the latest knowledge effectively. The ability to keep pace with the explosive nature of the information that characterises the 21 st century is highly regarded by employers.
Self-Regulation
Self-regulation in psychology is defined as judgements, feelings, and activities that are planned and implemented in order to achieve a personal goal (Zimmerman, 2002) . Social Learning theory considers self-regulation as a mixture of personal, behavioural and environmental processes (Bandura & Walters, 1977) . There is research evidence that indicates the effect of self-regulation on learning on student's performance and achievement (Azevedo & Cromley, 2004) and the amount of depth of student thinking (Jenson, 2011) . Additionally, students' conscious focus on the learning process (Ottenhoff, 2011) , and the acquisition of reflective and responsible competence (Sluijsmans et al., 2002) has been declared to be dependable of selfregulation.
A self-regulated student can monitor his or her learning and has the ability to identify and implement strategies to succeed (Miller, 2015) . This ability is a critical skill for online learning environments as it is characterised with autonomy (Barnard et al., 2009) . In the FC model, learners are actively engaged participants and leaders in their learning processes. Therefore, self-regulation has an important role to ensure students engage with online resources before the classroom. To measure self-regulation in online learning settings, a set of subscales are used to guide the developing of questionnaire items (Self-Regulation Questionnaires). These subscales have been reviewed extensively (Nota et al., 2004; Pintrich & Zusho, 2007; Schunk & Zimmerman, 1997; Zimmerman & Schunk, 2011) . Table 1 present these subscales and a brief description. 
Environment structuring
Students must be in a position to structure their physical learning environment, whether at home or elsewhere to avoid distractions (Zimmerman, 1995) .
Goal setting
A critical component of self-regulatory learning, is described as learners' goals or orientation towards their studies (Pintrich, 1991) .
Time management
Includes "scheduling, planning, and managing one's study time." (Chen, 2002) .
Task strategies
This is referred on how students approach the learning task such as note taking, prepare questions before the classroom, joining the chat room and discussion forums, and so on (Zimmerman, 2002) .
Help seeking
Ability to pursue academic help in an "adaptive manner" and to promote learning (Lynch & Dembo, 2004) .
Self-evaluation
Capacity to evaluate personal effectiveness concerning specific learning tasks. Students that can evaluate their learning they become more self-regulated learners (Winne & Hadwin, 1998) .
Self-consequences
Student thinking of reward or punishment for success or failure in a learning task (Nota et al., 2004) .
Motivational factors
Motivational factors are considered in educational psychology the sine qua non of selfregulation processes. The most important motivational factors can be identified as selfefficacy, goal orientations, task value, attributions for failure and anxiety. Table 2 presents a brief description of each of these factors. 
Self-efficacy
Can be defined as a belief in one's ability to succeed or accomplish a task. Self-efficacy is envisaged a fundamental factor for selfregulation (Bandura, 1986) . A positive relationship has been established between self-efficacy and self-regulation (Pintrich & Zusho, 2007) .
Goal orientations
A disposition toward developing or demonstrating ability in achievement situations (Pintrich, 2000) . There are two types of goals: learning-oriented (or mastered-oriented) and performance goals (social or ego goals) (Meece et al., 1988) .
Task value
Students' perceptions of the interest, usefulness, importance and cost of a task (Meece et al., 1988) . Students who attach a high value to the task will use deeper cognitive and metacognitive strategies for learning (Pintrich, 2004) .
Attributions for failure
Attribution theory studies how individuals understand events and how this relates to their thinking and behaviour. For example, students who rate uncontrollable factors (luck, ability and task difficulty) as their reason for failure or success does not have learning tendencies (Licht & Dweck, 1984) .
Anxiety
Can affect negatively self-regulated learning undermining cognitive and metacognitive learning processes (Zimmerman, 1989) .
In summary, self-regulation subscales and motivational factors act together and make a powerful effect on learning and achievement. These concepts will be utilised to propose the model in the next section and to develop an evaluative strategy for FC.
THE WAVE MODEL TO EVALUATE FLIPPED CLASSROOMS
The wave model uses an analogy on how waves are created in the ocean by the wind. When the wind responds to the surface water, friction occurs between air molecules and water molecules. The energy generated from the wind is taken to the water and forms the waves. The stronger the wind; the larger the waves.
In the case of flipped classroom, the first wave is initiated when students engage with content before the classroom. Knowledge acquired independently help students to examine and consider their ideas with their peers and tutors during the classroom. In the classroom, a second wave is generated where the students reinforce what they have learnt with the preparation and via active learning. When students return home, they will be given the opportunity to engage with what they learnt and with additional content, forming the third wave. These waves will be breaking continuously and advancing student's understanding of the subject during the semester.
The role of self-regulation theory and motivational factors can be incorporated into each of the three steps of the FC, before, during and after the classroom. For instance, before the classroom, students need to have a goal setting, environment structuring and time management to effectively engage with the preparation content. During the classroom, students will need to seek help from their peers and tutors, and to have task strategies. In contrast, after the classroom, students will be required to engage in self-evaluation and selfconsequences. Motivational factors previously discussed need to be present (Graph 1).
Coming back to the analogy, the wind will be the motivational factors for self-regulation provided in Table 2 (Bandura, 1986; Licht & Dweck, 1984; Meece et al., 1988; Pintrich, 2004; Pintrich & Zusho, 2007; Zimmerman, 1989) . Table 3 . 
DISCUSSION
The wave model was designed to address the need for an evidence-based instrument to measure self-regulation during FC. A Self-Regulated Learning Questionnaire for FC (SLQ-FC) is proposed based on an adjustment of Barnard et al., (2009) validated Online Self-Regulated Questionnaire (OSLQ). Confirmatory factor analyses (Beavers et al., 2013; Williams et al., 2010) have to be undertaken to assess the design, administration and interpretation of the proposed questionnaire and determine the construct validity of the instrument. Data points can be gathered from the students at the beginning, in the middle and towards the end of the semester. Students must be identifiable to track their progress. Additionally, interviews can be held with students who self-regulated their learning vs. students who did not. This data can provide an in-depth understanding how students self-regulate when FC is used as a mode of instruction. Surfing the waves of self-regulated learning in FC can inform future design and improvement of this mode of instruction.
